Solvolysis of 4-methylcyclohexylidenemethyliodonium salt: chirality probe approach to a primary vinyl cation intermediate.
Optically active 4-methylcyclohexylidenemethyl(aryl)iodonium tetrafluoroborate (1.BF(4)(-)) was prepared and its solvolysis was carried out at 60 degrees C in various solvents. The main product is optically active 4-methylcycloheptanone (or its enol derivative) in unbuffered solvents, accompanied by the iodoarene. The rearranged product always maintains the optical purity of the starting 1. Its stereochemistry conforms to a mechanism involving the rearrangement via the sigma-bond participation in departure of the nucleofuge, followed by trapping of the resulting chiral 5-methylcyclohept-1-enyl cation with a nucleophilic solvent. That is, the achiral, primary vinyl cation is not involved during the reaction. The unrearranged substitution product is also obtained in a minor fraction in unbuffered methanol, ethanol, and acetic acid, but not in trifluoroethanol or hexafluoro-2-propanol: the methoxy product from methanolysis is largely racemized, but the acetolysis product is obtained mainly via retention of configuration. Reactions of 1 with bromide, acetate, and trifluoroacetate in chloroform give unrearranged substitution products in different degrees of inversion. These unrearranged products are concluded to be formed via the direct nucleophilic substitutions. Added bases such as sodium acetate in methanol lead to the unrearranged methoxy products of complete racemization, which is ascribed to the alpha elimination (to give an alkylidenecarbene) followed by the solvent insertion.